Transcriptional profiling of genes involved in steviol glycoside biosynthesis in Stevia rebaudiana bertoni during plant hardening.
Stevioside is a diterpene glycoside found in Stevia rebaudiana Bertoni (Asteraceae) and is 200-300 times sweeter than sucrose. It is synthesized through a plastid localized 2-C-methyl-D-erythritol-4-phosphate (MEP) pathway. Fifteen genes are involved in the formation of steviol glycosides (stevioside and rebaudioside A). In the present investigation, micropropagated plants were allowed to harden for one month during which transcriptional profiling of candidate genes was carried out. Sampling from all the plants was carried out during hardening at different time intervals (day 10, 20, and 30) along with control plants (day 0). Stevioside content was also measured. Of 15 genes, 9 were up-regulated two-fold or greater. Nine genes were expressed at higher levels after 30 days than in the untreated controls. Moreover, these transcriptional differences were correlated with a significant enhancement in stevioside content from 0- (11.48%) to 30- (13.57%) day-old plants. MEP pathway genes in stevia are expressed at higher levels during hardening, a change to vegetative growth from reproductive growth. Although there were higher transcript levels of candidate genes at the initial phase of hardening, the highest stevioside content was found after 30 days of hardening, suggesting translational/posttranslational regulatory mechanisms.